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SURGICAL ACCESS DEVICE AND METHOD 
OF CONSTRUCTING SAME 

FIELD OF THE INVENTION 

The present invention relates generally to surgical access 
devices for use in endoscopic surgery, such devices com 
prising introducers, endoscopic sheaths, catheters, 
endoscopes, cannulas, and the like, and, more particularly, to 
surgical access devices having secondary channels for the 
post-introduction insertion of endoscopic surgical 
instruments, and to a method for constructing such channels. 

BACKGROUND OF THE INVENTION 

The advantages of minimally invasive surgery are Well 
knoWn and understood. Essentially, through the use of 
advanced endoscopy and other vision systems, surgery can 
be performed percutaneously through one or more small 
incisions or portals formed in the patient’s body or through 
a bodily ori?ce, such as vagina, cervix, urethra, rectum, 
mouth, etc. Entrance to the body is accomplished in a 
number of Ways depending upon the type of procedure. 
Once a portal or “port” is formed in the patient’s body, a 
number of surgical access devices may be placed there 
through in order to perform the endoscopic procedure. Such 
devices Will typically include some form of endoscope or 
other vision system to alloW the surgeon to visualiZe the 
procedure. HoWever, other surgical access devices may be 
used in combination With an endoscope, such as an 
introducer, an endoscopic sheath, catheters, or other cannu 
las. Thus, endoscopes and other endoscopic surgical instru 
ments may be inserted through these surgical access devices 
Which may have one or more instrument channels formed 
therein. Such surgical access devices may be reusable and, 
thus, require steriliZation (such as most endoscopes), or may 
be disposable (such as introducers, endoscopic sheaths, etc.). 

Minimally invasive surgery obviously reduces the trauma 
and pain to the patient, accelerates recovery, and shortens the 
average hospital stay, thus minimiZing the costs of health 
care in the US. and around the World. In addition to minimal 
invasiveness, there is also a trend to attempt to perform 
unanticipated procedures during the initial surgery so as to 
avoid scheduling repetitive surgeries. That is, for example, 
frequently a diagnostic procedure is scheduled for a given 
purpose; hoWever, once inside the patient, the surgeon 
notices a cyst, polyp, lesion, or other suspicious pathology. 
Therefore, the surgeon may desire to perform a biopsy or 
other surgical procedure. If an additional diagnostic or 
therapeutic procedure could be accomplished concurrently 
With the initial procedure, substantial savings in patient 
comfort, recovery time, and costs could be realiZed. 
HoWever, presently in most cases, the patient must be 
rescheduled for a later procedure. 

Although it is knoWn in the prior art to provide auxiliary, 
expandable channels in surgical access devices, they have 
apparently not met With commercial success. A number of 
reasons may be postulated. 

Although it is understood that the surgical access device 
must initially have a small cross-sectional pro?le for ease of 
insertion, the means for expanding that device have varied. 
Typically, such expansion means comprises a secondary or 
auxiliary channel having a lumen for the insertion of an 
endoscope or other endoscopic instrument. Thus, the main 
lumen of the surgical access device is formed by a holloW 
channel de?ned by a certain Wall of thickness. The cross 
sectional pro?le of the surgical access device is usually 
circular, although other pro?les have been utiliZed. As used 
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2 
herein, “pro?le” Will mean a cross-sectional pro?le unless 
otherWise speci?ed. Thus, the goal of present access devices 
is to minimiZe their pro?le upon initial introduction. Fol 
loWing insertion, hoWever, it is desirable to form a second 
ary channel in the device for the insertion of a second 
instrument in order to complete the intended procedure or 
another unanticipated procedure. This secondary channel is 
typically formed from a polymeric or rubberiZed elastic 
material. Due to their elastic nature, such secondary chan 
nels have substantial Wall thicknesses. Moreover, in order to 
minimiZe the pro?le of the device upon insertion, these 
secondary channels must be collapsed in some fashion upon 
insertion. Thus, the cross-sectional Wall thickness of the 
secondary channel must lie upon the outer diameter of the 
main channel, thus adding signi?cantly to the overall pro?le 
of previous surgical access devices. This construction adds 
a neW problem to the one the device is attempting to solve. 

The most commonly proposed solution to the extra pro?le 
added by the secondary channel, is to surround it With an 
outer sheath or other elastic band, in order to hold it in a 
collapsed state around the outer diameter of the main 
channel of the surgical access device. HoWever, this 
approach simply aggravates the problem due to the Wall 
thickness of the outer sheath or banding. Moreover, these 
outer materials add to the radial resistance Which must be 
overcome in order to push the instrument through the 
secondary channel. In addition, and quite signi?cantly, the 
elastic nature of previous secondary channels presents 
severe frictional disadvantages, further intensifying the 
problem of instrument insertion. Moreover, in reusable 
systems, the outer sheathing or banding, Which causes a 
secondary lumen to collapse, presents a substantial problem 
With respect to steriliZation. 

Another signi?cant disadvantage of prior secondary chan 
nels is that they are elastically expandable, both longitudi 
nally and radially. Thus, upon either insertion and/or deploy 
ment of secondary instrument, the channels may become 
loose or gathered. Thus, upon insertion of the instrument, 
there might be bunching or binding, Which prevents the 
instrument from smoothly accessing its desired location. 
This requires the application of greater force on the 
instrument, thus increasing the pain and trauma to the patient 
Which is intended to be avoided by the surgical access 
device. That is, most procedures of this type are performed 
on an out-patient basis With the patient undergoing only a 
local anesthetic. Thus, the dif?culties associated With pre 
vious secondary channels, including their more frictional 
nature, increases the likelihood that the procedure Will be 
uncomfortable and even traumatic for the patient. 

Moreover, because of the elastic nature of previous sec 
ondary channels, they require an additional holloW tube to 
hold them in the open position for repetitive instrument 
insertion. Furthermore, there has been a lack of attention to 
leading edge design, so as to avoid contamination upon 
insertion of prior art surgical access devices. This is par 
ticularly a severe problem in connection With the usable 
systems Which require steriliZation betWeen use. 

Thus, there are substantial problems associated With sec 
ondary channels formed in a prior art surgical access 
devices. Moreover, previous devices have not addressed 
advances in endoscopic design. That is, initially endoscopes 
Were of the straight and rigid rod lens type, or the more 
costly ?exible scopes With articulating distal ends. HoWever, 
more recent semi-rigid endoscopes are smaller in diameter 
and alloW some ?exibility in use, unlike rigid scopes. 
Semi-rigid endoscopes present neW obstacles, but also addi 
tional opportunities, With respect to auxiliary channels, 
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Which opportunities have not been addressed by previous 
surgical access devices. 

Accordingly, there is a severe need in the prior art for 
surgical access devices and methods for constructing them 
Which can successfully provide secondary or auxiliary sur 
gical channels. 

SUMMARY OF THE INVENTION 

The present invention satis?es this need in the prior art by 
providing a surgical access device and method of construct 
ing same Wherein the secondary or auxiliary lumen com 
prises a guide channel formed from an extremely thin, but 
very strong and substantially noncompliant membrane. This 
guide membrane exhibits performance characteristics Which 
make it preferred for this application. 
The Wall thickness of the membrane is so thin 

(approximately 0.001 inches in some embodiments) that it 
has only a negligible affect on the pro?le of the present 
surgical access device. This is true even though the mem 
brane may be pleated, folded, or doubled back on or around 
the outer Wall surface of the surgical access device. Thus, the 
guide membrane of the present invention is compatible With 
very small diameter access devices Which are more com 

monly being used With rigid and especially semi-rigid 
endoscopes. Accordingly, the surgical access device of the 
present invention is able to substantially reduce the pain and 
trauma associated With endoscopic procedures. 

One important advantage of the present membrane is that 
it can be formed or set in position on the surgical access 
device. That is, by the use of heat-forming or heat-shrinking 
techniques, or other mechanical or chemical (e.g., 
adhesives) means, the membrane can be “set” in order to 
closely conform to the outer surface con?guration of the 
access device, thus maintaining a narroW or otherWise small 
pro?le. Moreover, outer elastic sheathing, straps, or binding 
of any type are unnecessary; thus, the pro?le of the access 
device is further minimiZed. An additional advantage of the 
present membrane is its lubricity. That is, the material in its 
natural state as formed on the access device is lubricous or 

otherWise less-adhesive, thereby facilitating inserting of the 
access device and reducing discomfort. 

The guide channel membrane of the present invention can 
be constructed from any one of a number of highly oriented 
or cross-linked, noncompliant materials, including, Without 
limitation, polymers. Such polymers may preferably 
undergo an extrusion process in order to achieve their high 
orientation status, resulting in their noncompliant and sub 
stantially inelastic nature. Moreover, such extruded poly 
mers are also very strong and tough, and lubricous as 
pointed out above. In the preferred embodiment, one guide 
channel membrane material is polyethylene terephthalate 
(“PET”); although other materials Within that group are 
possible, examples being polyole?ns and their blends Which 
can be highly orientated or cross-linked after radiation 
treatment and heat forming as found in the art of balloons for 
angioplasty catheters. Other materials include nylon and 
polyethylene Which achieve orientation by pre-stretching 
Whereby the material has high strength and little elongation 
When a load (stress) is exerted upon it. 

The guide channel membrane may be formed from mate 
rial having various thicknesses, depending upon the appli 
cation of the particular surgical access device; hoWever, 
thicknesses in the range of 0.0005—0.002 inches are pre 
ferred. Thus, it can be seen that such membranes do not add 
signi?cantly to the pro?le of the access device. 

Another advantage of the guide channel membrane of the 
present invention is that they are “releasable” upon dilation. 
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4 
That is, although heat formed or otherWise set so as to 
closely conform to the outer con?guration of the access 
device, the membrane material can easily open up or release 
to form a secondary guide channel. In most cases, dilation 
can be achieved by the secondary endoscopic instrument 
itself, Without a need for a dilator or obturator. Thus, these 
additional steps can be avoided. Moreover, the materials are 
also internally lubricous, thus, minimiZing resistance to 
instrument insertion and advancement. The lubricous nature 
can also eliminate the need for additional layers of material, 
such as Te?on and their coatings, Which can add pro?le as 
Well as cost to the device. Since the membrane material is 
not elastic and is otherWise releasable, there is no radial 
resistance to instrument advancement. In addition, no inter 
nal support is necessary. That is, once the membrane mate 
rial has been released, it forms a secondary channel Which 
conforms to the nature of the tissue around it. In other Words, 
if the tissue surrounding the access device and secondary 
channel is tight, the membrane Will collapse and conform at 
the tissue in order to avoid unnecessary trauma. On the other 
hand, if the passage is expanded or dilated, the channel, 
folloWing release, Will maintain its general channel-like 
shape, Without the need for any auxiliary internal tubing or 
support from any media such as ?uid. Thus, the membrane 
Will maintain its con?guration even With the instrument 
removed. 
The guide channel of the present invention is self 

adjusting. That is, the membrane material Will release to 
form a secondary channel Which is only large enough to 
admit the passage of the instrument being advanced through 
it. Thus, the guide channel holds the instrument securely 
along its path as it is advanced to the distal end of the access 
device. This advantage also alloWs for insertion of instru 
ments having various cross-sectional pro?les, thus avoiding 
the need to design secondary channels speci?cally for cer 
tain instruments. In certain embodiments, perforations or 
slits may be formed in the guide channel in order to facilitate 
release or dilation. 

As noted above, the guide channel membrane is 
distensible, but substantially noncompliant. Thus, it Will not 
expand elastically upon insertion or dilation, either longitu 
dinally or radially. It Will be understood that the term 
“radially” is intended to mean in an outWard direction, the 
cross-sectional con?guration of the present guide channel 
not being limited to a circular or cylindrical con?guration. 
Thus, the guide channel Will not bunch up or bind as the 
instrument is advanced through it. Moreover, because of its 
toughness and strength, repetitive insertions of the instru 
ment Without failure are readily achievable, especially in 
tight or strong tissue, such as experienced in laparoscopic 
applications. In addition, the membrane under these condi 
tions Will not experience longitudinal expansion, Which 
could result in the guide channel extending beyond the distal 
end of the introducer, thereby blocking or obscuring vision 
of the endoscope. 
Upon WithdraWal, the guide channel membrane is easily 

collapsible so as to minimiZe any pain or trauma. Moreover, 
With the application of a slight vacuum, the membrane Will 
conform closely to the outer surface con?guration of the 
surgical access device for easy WithdraWal. 
The surgical access device of the present invention can be 

constructed from inexpensive materials and in accordance 
With simple construction techniques. This is particularly true 
of the guide channel membrane. Thus, the access device is 
disposable, thus avoiding problems associated With steril 
iZation. Moreover, the membrane is compatible With any 
type of surgical access device, including introducers, endo 
scopic sheaths, catheters, cannulas, and endoscopes them 
selves. 
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In accordance With another advantage of the present 
invention, one embodiment of the membrane described 
above is used to form a guide channel on the surgical access 
device. Unlike secondary channels of the prior art, the 
present guide channel can be used to guide an instrument 
through a bend or curve as may be experienced in a 
procedure using a semi-rigid endoscope. In other Words, 
such endoscopes are often used in connection With curved 
introducers Which alloW them to navigate certain curved 
anatomical paths and/or to move or visualiZe tissue. Thus, in 
accordance With one aspect of the present invention, the 
guide channel is nonlinear. Such a channel can be formed 
upon a guide platform Which is formed on or is otherWise 
associated With the access device. Moreover, guide rails can 
be formed to further provide structure and rigidity to the 
secondary channel. The bends or curves formed in the guide 
channel to orient the secondary lumen so that the instrument 
can arrive at a speci?c distal location With respect to the 
primary lumen, depending upon the procedure. 

The guide platforms or rails can take on a number of 
con?gurations. Advantageously, hoWever, due to the form 
able and thermoplastically settable nature of the channel 
membrane, the channel membrane can be folded or arranged 
With respect to the access device in a Wide variety of Ways. 

The surgical access device of the present invention also 
exhibits a particular distal end design Which avoids con 
tamination. Upon insertion of the device, the instrument 
channel is sealed so as to avoid entry of tissue or foreign 
contaminating material. Due to the thermoplastic nature of 
the channel membrane, the seal can be accomplished by heat 
forming the channel at the distal tip. Alternatively, a narroW 
pro?le tip can be designed Which plugs the distal opening of 
the secondary channel While still facilitating entry of the 
access device. Like the distal end of the present access 
device, the proximal end also features a particular “y” design 
Which facilitates advancement of a secondary instrument 
into the guide channel While minimiZing risk of damage to 
the device or discomfort to the patient. The proximal end of 
the access device is provided With a housing Which gently 
introduces the instrument along a path Which eventually 
becomes tangential to the main longitudinal axis of the 
access device. The housing Which surrounds the proximal 
end is also provided With appropriate valves to control and 
regulate the in-?oW and out-?oW of distension media, irri 
gation ?uid, or other ?uid. 
As noted above, the guide channel of the present inven 

tion can be integrally formed on the insertion tube of an 
endoscope or separately formed on an introducer, endo 
scopic sheath, and the like. In the latter case, the introducer 
can be designed and constructed so as to guide the entrance 
of the secondary instrument in a particular Way in order to 
achieve a speci?c purpose, depending upon the procedure 
being accomplished. Moreover, the instrument can enjoy a 
lumen independent of any movement of the endoscope 
Which is inserted through the main channel of the introducer. 

In accordance With the method of construction of the 
surgical access device of the present invention, as noted 
above, the settable nature of the membrane material facili 
tates a number of construction arrangements and techniques. 
Thus, the membrane material can be folded or stored With 
respect to the access device on an exterior surface, interior 
surface, or other intermediate location. It can be coupled to 
the access device by a Wide variety of means, including 
mechanical, adhesive, heat formation, etc. 

Thus, in accordance With a preferred method, the surgical 
access device of the present invention is constructed from a 
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6 
main tube Which provides a main channel for the access 
device. The main tube can be constructed from stainless 
steel tubing or a rigid plastic such as polycarbonate Which 
can provide strength With little Wall thickness. Typically, the 
main channel provides access for insertion or introduction of 
an endoscope; hoWever, other instruments can be introduced 
into the patient as Well through the main channel. The guide 
channel membrane is formed onto the main tube in the 
folloWing manner. The membrane is provided in the form of 
a holloW tube, Which is typically extruded to form that 
shape, so as to have an outer diameter Which is greater than 
that of the main tube. The membranes can be constructed 
from PET tubing Which can come in the form of balloon 
tubing Which is pre-stretched and highly orientated for 
minimal elongation. Other constructions of membranes can 
use polyole?ns and their blends, polyethylene, and nylons 
Which are highly orientated or cross-linked. The guide 
channel membrane tube is placed over the main channel tube 
and positioned eccentrically With respect to the axis thereof. 

Asplit tube sheath is mechanically clamped over the main 
tube capturing the guide channel membrane tube against the 
main tube. The split tube can be made from nylon 11 Which 
has high strength With little Wall thickness. Other materials 
such as polycarbonate, polyethylene, urethane, and the like 
can be employed. The split channel can be mechanically 
af?xed to the main tube or be placed onto the main tube by 
a variety of adhesive agents or thermal bonding techniques. 
The actual Width of the slit itself can vary Which Will affect 
the pro?le and guiding characteristics of the membrane 
channel. The excess membrane material, oWing to the fact 
that its outer diameter is greater than that of the main tube, 
is alloWed to escape through the slit in the sheath and 
extends outWardly therefrom. This excess material is then 
folded, pleated, or otherWise stored With respect to the main 
tube in any one of a variety of Ways so as to minimiZe the 
pro?le of the surgical access device. Typically, the excess 
membrane material is folded or doubled back on itself so as 
to closely conform to the outer surface con?guration of the 
tube. An intermediate amount of heat, such as approximately 
160° F., is then applied to the membrane material so as to 
heat form or set it in position closely conforming to the main 
tube, although other mechanical forming or adhesive tech 
niques may be employed. The settable nature of the mem 
brane is such that a crease or seam formed in the pleated 
material Will retain a sharp, narroW pro?le, thus facilitating 
entry and use and avoiding damage or distortion to the guide 
channel under these conditions. 

In accordance With another method of construction and 
introducer embodiment, an even narroWer pro?le introducer 
can be constructed Without the need for an outer split sheath. 
In this case the guide channel membrane tube is heat bonded 
or otherWise coupled directly to the hypotube by adhesive or 
other means. To facilitate this construction, the membrane 
tube can be supplied in a multi-lumen or ?gure-8 
con?guration, Wherein the membrane is constructed from an 
extrusion or other process. Moreover, one or more of the 
lumens may be collapsible, and the others may be 
noncollapsible, either due to their increased Wall thickness 
or to rigidifying means such as hypotubes or reinforcement 

devices, etc. 
In accordance With another step of the present method, a 

merge channel may be formed along the main channel in 
order to provide for the easy insertion of a secondary 
instrument into the guide channel. The merge channel can be 
constructed from a variety of materials including nylon 11 
and other polymers as Well as stainless steel Which can be 
?exed yet retain radial integrity. As noted above, the merge 
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channel is proximally located With respect to the surgical 
access device and remains substantially out of the body. In 
accordance With the present method, the merge channel tube 
is longitudinally aligned With respect to the axis of the main 
tube prior to the over-Wrapping of the guide channel mem 
brane tube. Thus, the proximal end of the membrane tube 
circumscribes both the main tube and the distal end of the 
merge channel tube and the guide channel is simultaneously 
formed around both the main tube and the merge channel 
tube to comprise the “y” junction of the surgical access 
device. To provide mechanical strength at this “y” junction, 
a housing or other mechanical clamping means is provided. 
The housing can take a variety of forms to provide ergo 
nomic bene?ts to the operator or clinician. In construction, 
it can be made from a variety of injection molded plastics 
including polycarbonate, polysulfone, nylon, etc., or 
machined. It can be a part of the disposable introducer or a 
separate unit Which is reusable, re-steriliZed, and placed 
back onto the surgical access device by the operator prior to 
each use. 

In another step of the present invention, the distal tip of 
the surgical device is sealed so as to prevent contamination 
or distortion of the guide channel upon insertion of the 
access device into the body. Likewise, at the proximal end 
of the access device, the main channel and merge channel 
are provided With the necessary valving for irrigation or 
distention media. The valving must prevent any leakage 
around an instrument or endoscope When these devices are 
placed through the ports and typically has an O-ring or 
Washer type structure. In addition, they must contain struc 
tures such as duck-bill or star valves Which prevent the back 
How of media through the ports When no instrument or 
endoscope is through the port. These valves can be made 
from silicone, rubber, and other elastomeric materials Which 
are knoWn in the art. 

Thus, in summary, the surgical access device of the 
present invention comprises a ?rst channel having a ?rst 
lumen for the insertion of an instrument, endoscope, or other 
visualiZation device, and at least one secondary channel for 
providing an auxiliary lumen for the insertion of an 
instrument, endoscope, or other visualiZation device, 
Wherein the secondary channel is mounted along the outer 
surface of the surgical access device and is constructed from 
a thin pleated membrane Which, prior to dilation of said 
secondary channel, so closely conforms to the outer surface 
of the device so as to only negligibly increase the siZe of the 
pro?le of the device. The present invention further com 
prises a surgical access device as described above, Wherein 
the secondary channel is constructed from a membrane 
Which is self-conformable to the device and Which is 
settable, so as to closely conform to the surgical access 
device. 

Accordingly, a surgical access device of the present 
invention and the method of constructing it provide a 
substantial advancement over the prior art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side vieW of the surgical access device of the 
present invention illustrating a partially inserted endoscope 
and a secondary instrument in a pre-introduction location. 

FIG. 2 is a close-up side vieW of the access device 
illustrating the advancement of the secondary instrument 
through the guide channel of the present invention. 

FIG. 3 is a cross-sectional vieW of the access device taken 
along line 3—3 of FIG. 2 illustrating the main channel and 
guide channel in their initial state upon insertion of the 
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access device into the body and prior to deployment of a 
secondary instrument through the guide channel. 

FIG. 3a is a cross-sectional vieW of the access device 
illustrating an alternative embodiment of the main channel 
and guide channel prior to deployment of a secondary 
instrument through the guide channel. 

FIG. 3b is a cross-sectional vieW of the present access 
device illustrating an alternative embodiment for the guide 
channel Which does not utiliZe a split sheath. 

FIG. 3c is a cross-sectional vieW of the access device of 
FIG. 3b, illustrating the guide channel in its deployed or 
released position. 

FIG. 4 is a cross-sectional vieW of the access device taken 
along lines 4—4 of FIG. 2 illustrating the guide channel of 
the present invention in a released or expanded state as the 
secondary instrument is advanced therethrough. 

FIG. 5 is a graph illustrating the stress-strain relationship 
of oriented PET, as used for the guide channel membrane, in 
comparison With a typical elastomer. 

FIG. 6 is a graph illustrating the relationships betWeen 
tube diameter and internal pressure for tubes comprising 
PVC, polyole?ns, and PET material. 

FIG. 7 is a close-up perspective vieW of the distal tip of 
the present access device illustrating a bend or nonlinear 
curve Which may be formed in the device, and further 
illustrating the manner in Which the present guide channel 
alloWs a secondary instrument to conform to such curve. 

FIG. 8 is a close-up, broken-aWay vieW of the access 
device of FIG. 6 illustrating a guide platform or guide rail 
formed in conjunction With guide channel Which guides and 
supports the secondary instrument along the curved guide 
channel. 

FIG. 9 is a cross-sectional vieW of another embodiment of 
the surgical access device of the present invention illustrat 
ing other guide channel and guide platform con?gurations, 
together With the manner in Which the guide channel mem 
brane is formed With respect thereto. 

FIG. 10 is another embodiment of the guide channel of the 
present invention illustrating a guide channel membrane 
Which is perforated or otherWise slit in order to exhibit 
unique or specialiZed release characteristics. 

FIG. 10a is the guide channel embodiment of FIG. 10 
With an instrument deployed substantially along the length 
of the guide channel. 

FIG. 11 is a close-up perspective vieW of the distal tip of 
the present access device illustrating the manner in Which 
the guide channel may be sealed to prevent contamination or 
damage to the guide channel upon introduction of the access 
device into the body. 

FIG. 11a is a close-up perspective vieW of an alternative 
embodiment of the distal tip of the present access device 
illustrating another manner in Which the guide channel may 
be sealed to prevent contamination or damage to the guide 
channel upon introduction of the access device into the body. 

FIG. 12 is a longitudinal cross-sectional vieW taken 
through the proximal housing of the present access device in 
order to illustrate the merge channel leading into the guide 
channel of the present invention. 

FIG. 13 is a cross-sectional vieW taken along lines 13—13 
of FIG. 12 illustrating the merge channel and main channel 
distal the proximal housing of the present access device. 

FIG. 14 is an exploded vieW of the present access device 
illustrating the method of its construction. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

With reference to FIG. 1, there is shoWn the surgical 
access device 100 of the present invention. In this case, a 
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surgical introducer has been selected to illustrate the prin 
ciples of the present invention; however, it Will be under 
stood that such principles apply equally to all types of 
surgical access devices, as Well as to devices not necessarily 
limited to surgical access. In the broadest sense, the prin 
ciples of the present invention encompass devices Where 
secondary channels or other types of guide channels, 
expandable or otherWise, are desirable or necessary in order 
to alloW passage of some type of instrument. Such devices 
include, Without limitation, introducers, endoscopic sheaths, 
catheters, cannulas, and the like. The secondary or guide 
channels of the present invention may be retro-?tted onto 
such devices or integrally formed therein For example, the 
guide channel of the present invention may be integrated 
into the insertion tube of an endoscope itself. 

Furthermore, it Will be understood that the present inven 
tion is compatible With all types of instruments, including 
catheters, obturators, etc. Also, visualization devices used 
With the present access device are not to be limited to 
endoscopes, but also include all types of such devices, 
including ?uoroscopes, etc. Thus, the terms “instrument” 
and “endoscope” are intended to be only illustrative and 
representative of the Wide variety of devices that can be 
utilized in accordance With the present invention, and such 
terms are not intended to be limiting in any respect. 

Thus, the fact that the present invention is described With 
respect to an introducer is illustrative only and not intended 
to be limiting in any respect. 
Surgical Introducer 

Thus, With further reference to FIG. 1, there is illustrated 
a surgical introducer 100 into Which the principles of the 
present invention have been incorporated. In this case, the 
introducer 100 is intended for gynecological procedures, 
such as hysteroscopy or cystoscopy; hoWever, again, a Wide 
variety of procedures may be performed With the surgical 
access device 100 of the present invention. 
As shoWn in FIG. 1, the access device 100 comprises a 

distal insertion portion 102, Which is intended for insertion 
into the patient’s body, and a proximal housing portion 104, 
Which generally remains outside of the patient’s body. In this 
case, access to the patient’s body is achieved through 
dilation of the cervix; hoWever, in other procedures, access 
may be gained through other natural openings in the body or 
by surgical incision, etc. The details of construction of the 
insertion portion 102 are described beloW in more detail and 
illustrated in connection With FIGS. 3 and 4, While the 
details of the housing portion 104, including in-?oW and 
out-?oW conduits 106, 108, are described and illustrated 
beloW in connection With FIG. 12. 

To the left of the proximal housing portion 104 as shoWn 
in FIG. 1, there is shoWn in exploded relationship to the 
introducer 100 an endoscope 110 and a secondary instru 
ment 112, in this case a grasper Which can be used for the 
removal of foreign bodies or tissue. The endoscope 110 is 
shoWn partially inserted into a main or endoscopic port 114 
formed at the proximal end of the introducer 100. The 
secondary instrument 112 is shoWn positioned prior to 
insertion into a secondary or instrument port 116. The 
terminology of main or endoscopic port 114 and secondary 
or instrument port 116 is merely illustrative since the endo 
scope 110 is typically inserted into the main port 114 of the 
introducer 100, While the secondary instrument 112 is 
inserted through the secondary port 116. HoWever, in accor 
dance With the principles of the present invention, this 
arrangement can be reversed, or any other of a Wide variety 
of instruments may be used in connection With the various 
ports of the access device. In addition, multiple ports in 
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addition to tWo may be formed on the introducer 100, 
depending upon the nature of the procedure to be performed. 

FIG. 1 illustrates the introducer 100 prior to and upon 
insertion into the patient’s body, but prior to insertion of any 
secondary instrument. Although not readily apparent from 
FIG. 1, a guide channel 118 of the present invention is 
mounted and formed on an exterior surface 120 of the 
endoscopic channel 122 Which forms the basic cross 
sectional pro?le of the insertion portion 102 of the intro 
ducer 100. Since the secondary instrument 112 has not yet 
been inserted through the instrument port 116 or through the 
proximal housing 104 to the insertion portion 102, the guide 
channel 118 for the instrument is virtually unnoticeable to 
the eye or touch. Thus, as illustrated in FIG. 1, the guide 
channel 118 adds only a negligible dimension to the pro?le 
of the access device 100, thus minimizing pain and discom 
fort to the patient. This a particular advantage in gyneco 
logical procedures Which are frequently performed on an 
out-patient basis and under only a local anesthetic. Thus, if 
a secondary procedure proves unnecessary, there has been 
no unnecessary discomfort or pain to the patient since the 
pro?le of the introducer 100 has been minimized. HoWever, 
if such a secondary procedure becomes necessary, it can be 
readily accomplished With only a minimal intrusion into the 
body through the existing port, Without the need to schedule 
a second surgery. It also has the obvious advantage of not 
requiring a pre-dilatation step prior to the insertion of the 
introducer 100. In some cases, such as for the cervix, 
dilatation of the cervical canal can be painful to the patient 
and should be minimized as much as possible. In addition, 
the uterine cavity requires distension to alloW for proper 
visualization. If the cervix is over dilated during the pre 
dilatation step, excessive cervical leakage can occur When 
trying to distend the uterus. Thus, the introducer 100 With its 
guide channel 118 and loW pro?le Will minimize pre 
dilatation of the cervix and Will provide a guide channel 118 
With the diameter of the instrument being used, thereby 
reducing the leakage potential via an overly dilated cervical 
canal. 

It Will be noted from FIG. 1 that the guide channel 118 
closely conforms to the outer con?guration of the endo 
scopic channel 122 Without the need for outer sheaths or 
bands Which Would increase the pro?le thereof. Moreover, 
since the guide channel 118 is formed on the exterior 120 of 
the endoscopic channel 122, its natural lubricity provides an 
important advantage in connection With the ease of insertion 
of the introducer 100. HoWever, it Will be noted in accor 
dance With the present invention that the guide channel 118 
may also be formed on or Within the endoscopic channel 122 
in other con?gurations With respect to the introducer 100. 
Moreover, multiple guide channels may be formed on or 
incorporated into the main or endoscopic channel 122. 

FIG. 2 is a vieW of the introducer 100 of the present 
invention illustrating the deployment of the secondary 
instrument 112 as it advances along the guide channel 118. 
In this FIG. 2, the guide channel portion 124 ahead of the 
instrument 112 is folded over and upon the insertion portion 
102 of the introducer 100. The characteristics of the guide 
channel 118 at this location are described beloW in more 
detail in connection With the description of FIG. 3. HoWever, 
in the region of a leading edge 126 of the instrument, a guide 
channel portion 128 is shoWn to be releasing its insertion 
position and gradually expanding so as to alloW the instru 
ment 112 to advance. It Will be noted that, although FIG. 2 
shoWs expansion or dilation to be achievable by the use of 
the secondary instrument itself, other instruments, holloW 
tubings, media, or means are equally available to achieve 
















